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made, though, presumably, it would give interesting results. The whole purpose of this portion of the study was to arrive at some definite idea in regard to the cyclic change of thunderstorm frequency, to see with what other meteorological phenomena this change is associated, and, if possible, to determine its cause.
Now, it is well known that the average temperature of the world, as a whole, follows, in general, the sun-spot changes, in the sense that the greater the number of spots the lower the temperature, and the smaller the number of spots the higher the temperature. This regular relation, however, often is greatly modified1 by the presence, in the high atmosphere, of volcanic dust, one invariable effect of which is a lower average temperature. Hence, the warm and the cold periods are irregularly cyclic, and also irregular in intensity. Hence, also, the annual amount of precipitation, the frequency of thunderstorms, and many other phenomena, must perforce undergo exactly the same irregular cyclic variation.
As already stated, the statistical evidence bearing on these conclusions neither is, nor can be, complete, but the deductions are so obvious and the statistical data already examined so confirmatory that but little doubt can exist of their general accuracy.
Cyclic Ocean Period.—The record of thunderstorms over the ocean is not sufficiently full to justify any conclusions in regard to their cyclic changes. Possibly, as in the yearly and the daily periods, the ocean cyclic period may be just the reverse of that of the land, but this is not certain.
Geographic Distribution.—The geographic distribution of the thunderstorm may safely be inferred from the fact that It is caused by the strong vertical convection of humid air. From the nature of its formation one would assume—and the assumption is supported by observation2—that the thunderstorm must be rare beyond either polar circle, especially over Greenland and over the Antarctic continent; rare over great desert regions wherever situated; rare over the trade belts of the oceans, arid, on the other hand, increasingly abundant with increase of temperature and humidity, and, therefore, in general, most abundant in the more rainy portions of the equatorial regions. The east coast of South America, from Pernambuco to Bahia, is said to be an exception.
An interesting and instructive example of the annual geographic distribution of thunderstorms is given by Fig. 107, copied from a statistical study of this subject by W. H. Alexander.3 Although this example, based on a 10-year (1904-1913) average, refers only to the United States and southern Canada, it, nevertheless, shows the
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